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Stable suIpho-adonosyH-methlonlne (sama) salts, particularly euhaU^taDfaxMiuttsAujtej. 

The present invention relates to new stable sulpho-ad- 
enosyl-L-methionine (SAMe) salts particularly suitable for 
parenteral use, their production process, and pharmaceutical 
compositions containing them as active principles. 

Said salts correspond to the general formula: 

SAMe.n(OU B {SO,H) 2 0) 

where n can vary from 1 to 2 and m can vary from 3 to 

12. 

The process for producing said salts consists of the fol- 
lowing stages: a) enriching the starting yeast with SAMe; b) 
lysing the cells and recovering a solution rich in SAMe toll 
lysate): c) prepurifying the cell lysate by ultrafiltration; d) 
passing the prepurified lysate through a column of weak acid 
ion exchange resin and etuting with the required disutphonic 
acid; e) passing the eluate of said column through a column 
of absorption resin and washing with the required disul- 
phonic acid; f) concentrating the eluate of the latter column 
by reverse osmosis; g) drying the concentrated solution. 
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STABLE SULPHO-ADENOSYL-L-METHIONINE (SAKE) SALTS, PARTICULARLY 
SUITABLE FOR PARENTERAL USE 

This invention relates to new stable sulpho-adenosyl-L-methionine 
(SAMe) salts. 

More particularly » the invention relates to salts deriving from the 
reaction between SAMe and disul phonic acids , their production process, 
and pharmaceutical compositions which contain them as active 
principles. 

Said salts are particularly suitable for parenteral use. 

SAMe is the main biological donor of methyl groups, and because of 
this characteristic it is of considerable interest both from the 
biological viewpoint and from the point of view of its therapeutic 
applications. 

.However, this product presents problems with regard to its large- 
scale use, these problems being connected with its thermal instability, 
even at ambient temperature, and with the complexity of its 
preparation and purification. 

SAMe has therefore been the subject of numerous patents directed 
both towards the obtaining of new stable salts, and towards the 
provision of preparation processes which can be implemented on an 
industrial scale. 
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The present applicant has filed various patents relating both t 
nev stable ealte and to preparation net hods for sulpho-adenosyl- 
Lroethionloe (Italian patents 1,043,885, 1,022,016, 1,022,036 and 
1,034.175; Italian patent applications 23603A/81 and 22622A/83). 

The salts discovered by the applicant as covered by the patents 
wntioned heretofore ere all very stable and are suitable for phar- 
maceutical use. 

They have however the drawback of very high acidity (high strong 
acid equivalents per equivalent of SAMe) because of which In their 
injectable fom the lyophylleed vial containing the active principle 
has to be accompanied by a suitable buffer solvent which adjusts 
the pH of the final solution to within physiological values • 

The high saline concentration of the buffer therefore prevents the 
use of high product doses. 

The main advantage of the new salts according to the present inven- 
tion is that they contain only 3 acid equivalents per equivalent 
of SAMe, and therefore require a considerably saaller buffer quantity 
for their neutralisation. 

They are therefore particularly suitable for parenteral use of SAMe 
at high dosage, which has proved to be required in clinical use 
for certain affections* 

Furthermore, the SAMe salts according to the present invention are 
Indefinitely stable with time at a teaperature op to 45°C, and are 
soluble in water up to a concentration of at least 30Z by weight, 
and are insoluble in com organic solvents* 

Finally, said salts can be easily prepared economically on an indus- 
trial scale by scans f a high-yield process* 



The sulpho-adenosyl-V-«ethionine (SAMe) salt according t the present 
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invention are characterised by the general f rmula: 

SAMe.^CHj^CSO^ (I) 
where n can vary from 1 to 2 and m can vary fr n 3 to 12* 

5 The process for producing said salts, according to the present inven- 
tion* is characterised by: a) enriching the starting yeast with 
SAMe; b) lysing the cells and recovering a solution rich in SAMe 
(cell lysate); c) prepurifying the cell lysate by ultrafiltration; 
d) passing the prepurified lysate through a column of weak acid ion 
10 exchange resin and eluting with the required sulphonic acid; e) 
passing the eluate of said column through a column of absorption 
resin and washing with the required sulphonic acid; f) concentrating 
the eluate of the latter column by means of reverse osmosis; g) drying 
the concentrated solution. 

15 

These and further characteristics and advantages of the SAMe salts 
according to the present invention will be more apparent from the 
detailed description given hereinafter which relates particularly 
to the production process and is described for illustrative purposes. 

20 

The stages of the process for producing SAMe salts according to the 
present invention are conducted in the following manner: 

a) the starting yeast is enriched with SAMe by adding methionine 
25 to cultures of Saccharomyces Cerevisiae, Torulopsis utilis, Candida 

utilis etc. , in the manner described by Schlenk [Enzymologia, 29, 
238 (1965)]; 

b) cell lysis followed by recovery of a SAMe-rich aqueous solution 
30 (cell lysate): the lysis is effected by treating the enriched yeast 

firstly with a solution of water and ethyl acetate in a volume ratio 
of between 3:1 and 0.5:1 and preferably between 1.2:1 and 0.3:1; the 
quantity of the water-ethyl acetate solution used is preferably 
between 1/20 and 1/2, and preferably between 1/4 and 1/5 of the moist 
35 cell weight, and the treatment is continued for a time of between 
15 and 45 minutes, and preferably 30 minutes. Sulphuric acid of 
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between 0.1 N and 0*5 H, and preferably 0.35 », la then added in 
a quantity of between 1:1 and 0.2:1 and preferably between 0.5:1 
and 0.6:1 with re a pe c t to the aolat cell weight. The treatment 
la continued for a tine of between 1 and 2 hours and preferably 
1.5 hours at eablent temperature. The cell lysis effected in this 
aanner causes practically 100Z of the SAMe present to pass into 
solution* It should be noted that lysing the yeast cells with a 
nlxture of organic solvent and dilute sulphuric acid is considerably 
■ore convenient than with perchloric acid at ambient teaperature 
or formic or acetic acid at 60*C and the like, in that not only does 
the lysis take place at ambient teaperature. which considerably 
favours SAMe stability, bat la conducted under such conditions that 
the solution can be easily filtered frost the cell residues 9 and 
contalna none of the impurities which are present when the other 
lysing media are used, and which are difficult to remove by the 
known preparation processes for pure SAMe; 

c) prepurlficstlon of the cell lysate by ultrafiltration: the 
cell lysate originating from stage b) is subjected to an ultra- 
20 filtration process using membranes with a 10,000 nominal cut-off, 
which enable the protein residues and high-molecular weight poly- 
saccharide residues to be removed from the lysate and which would 
otherwise fix on to the ion exchange resins In the next stage, to 
progressively reduce their activity. The ultrafiltration process 
25 can be conducted either with flat membranes, or, preferably, with 

tubular membranee. It should be noted that the use of ultrafiltration 
enables the resin columns of the next stage to be fed with a conside- 
rably more pure lysate, and in particular free from high molecular- 
weight substances which by Irreversibly fixing on to the resins 
30 would progressively poison them, so reducing their activity and 
thus their purification capacity. This pretreatment therefore 
considerably increases the average life of the resins in the columns, 
which would otherwise have to be frequently replaced because of 
their poisoning, and thue reduces production costs; 



10 



3 - 



0162323 



d) passage f the prepurified lysate through a weak add Ion 
exchange resin: the permeate originating from stage c) ia paased 
thr ugh a column f weak acid resin (COOH) in B* f rn at a pB of 
between 3.5 and 7 and preferably pB 5, at a rate of between 1 and 3 
liquid volumes/hour per resin volume, and preferably at a rate of 

2 liquid volumes/hour per resin volume. The quantity of resin used 
is in the region of 10-50, and preferably 30, litres per kg of SAHe. 
The lysate is passed through the column, which is then washed with 
distilled water, and then with 0.1 H acetic acid until the eluate 
has a pH of less than 3, and then with distilled water, and finally 
the SAMe is eluted with a 0.2 N solution of the required disulphonlc 
acid. The eluate containing the SAMe contains small quantities 
of coloured impurities and between 3Z and 102 of 5'-deoxy-5'-methyl- 
thloadenosine (the main SAMe degradation product). These Impurities 
are removed by using absorption resins (stage e); 

e) passage of the eluate from the preceding column through an 
absorption column, and washing with the required sulphonlc add: 

it has been unexpectedly found that absorption polymers of Amberlite 
XAD2, Amberlite XAD4 or Amberlite XAD7 type, when in a strongly acid 
solution such as the eluate from the preceding column (stage d), 
retain practically no SAMe whereas they are able to easily adsorb 
coloured impurities, adenine and S'-deoxy-S'-methylthioadenosine. 
Stage e) is effected by passing the eluate from stage d) through a 
column of one of the aforesaid resins, preferably Amberlite XAD4, 
at a rate of between 0.2 and 1 liquid volume/hour per resin volume, 
and preferably 0.5 liquid volumes/hour per resin volume. The resin 
quantity used is in the region of 10-50, preferably 30, litres/kg of 
SAMe. The SAMe solution is passed through the column, which is 
then washed with a 20 mN solution of the required disulphonlc acid 
until SAMe disappears from the eluate. The eluate, containing about 
10 g/1 of very pure SAMe, is fed to the subsequent concentration 
stage f). It should be noted that the coloured Impurities are 
removed In the known art by using activated carbons, which although 
on the one hand ate effective in removing this type of impurity, 
on the ther hand Irreversibly aba rb a considerable quantity f 
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SAMe (about 1SZ of the wight of the carbon used), thus loading 
to a considerable yield reduction* The advantage of absorption 
reslne time consists of the fact that the same degree of purification 
is obtained, bat with a considerably higher yield than when using 
activated carbon; 

f ) concentration of the eloate of stage e) by means of reverse 
osmosis: stage f } Is effected by subjecting the eluate from stage 
e) to a reverse mmcmln process using desalination membranes of 
high HaCl rejection, which are able to practically completely retain 
the SAMe, while allowing water and part of the disulphonic acid 
to pass as permeate. Polyamide membranes are preferably used because 
of their high strength 1a strongly add solution. Concentration 
by reverse oswosis enables the eloate from stage e) to be concentrated 
from 10 g/1 to 100-150 g/1, and preferably to 120 g/1. The SAMe 
solution concentrated by reverse osmosis is analysed to determine 
the SAMe and disulphonic acid concentrations. A suitable quantity 
of disulphonic acid is added in order to obtain the required stoi- 
chiometric composition (preferably 3 acid equivalents per SAMe 
equivalent). This solution is fed to the subsequent drying stage 
g) which uses a spray dryer to obtain the final product; 

g) drying of the concentrated solution: in this stage, the product 
is atomised in a drying chamber fed with hot air. The concentration 
of the inlet solution (expressed as SAMe) is between 100 and 200 
g/1, and preferably 120 g/1. The feed temperature of the drying 
air, which has preferably been previously dehumidified, is between 
140* and 200*C, and preferably 160*C. The outlet air temperature 
is preferably between 40* and 100*C, and preferably 60 # C. Under 
these conditions, the outlet product has a temperature of between 
40* and 60*C, and is cooled to ambient temperature by means of 
dehumidified air. Preferably, the plant operates with a suitable 
device for continuously extracting the dry product. It should be 
noted that the use of the spray dryer for the final product drying, 
compared with previously known methods such as ly philisatl n, 
results In a considerable cost reduction and is more easily 
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implemented n a large pr du tion scale. 

The di8ulphonlc SAMe salifying adds which are used f r elation in 
the column comprising veak acid ion exchange resin (stage d) can 
5 be either obtained commercially or easily prepared in the form of 
disodium salts from the corresponding dibromides by reaction with 
sodium sulphite in accordance with the equation: 
(CH 2 ) m (Br) 2 ♦ 2Ha 2 S0 3 > (CE^SC^Ha^ ♦ 2NaBr 

where a can vary from 3 to 13* 

10 

The reaction is conducted under reflux in a water-alcohol mixture 
containing preferably 7*5 parts of water, 2 parts of 95% ethanol 
and 0.5 parts of n-butanol, preferably for 3 days* 

15 1 mole of allcyl dibromide as heretofore defined is suspended in 
1 litre of water-alcohol mixture as heretofore defined, 2*2 moles 
of anhydrous sodium sulphite are added, and the mixture heated under 
reflux for 3 days. 

20 On termination of the reaction the alcohols are removed by distilla- 
tion, the aqueous solution is concentrated to a volume of between 
0.5 and 1 litre, and the sulphonic acid disodium salt is allowed 
to crystallise under cold conditions (4*C). 

25 It is recrystallised from an equal volume of water, and the product 
is filtered off and dried under vacuum. The average yield of - 
disodium salt is 90 molZ. 

The disodium salt is redissolved in water of such a quantity as to 
30 obtain a 0.3 N solution, and the solution obtained is fed through 
a column of strong acid ion exchange resin (Amberlite IR 120 or 
Dowex 50 type) in H* form, which has been carefully activated and 
washed. The resin retains the sodium, and a solution of disulphonic 
acid is obtained at the column outlet. 

35 

The c lumn is washed with distilled water t pH 4, the eluate is 
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titrated and Is diluted to obtain a 0.2 H eolation f diiul phonic 
acid* 

This solution is used in stages d) and e) of the SAMe production. 

5 

Bop-llmltlng illnstrative examples axe given hereinafter of the 
process for producing the new stable SAMe salts of dlsul phonic 
acids according to the present invention , and of pharmaceutical 
compositions of said salts. 

10 

EXAMPLE 1 

Preparation of 0.2 a* solutions of disnlphoolc acids of general 
formula (CB 1 ) > (Sb 3 H) 2 

75 litres of distilled water, 20 litres of 95Z ethanol and 5 litres 
IS of n~butanol are added to 21.6 kg (100 soles) of 1,4-dibromo butane. 
26.46 kg (210 soles) of anhydrous sodium sulphite are added, and 
the mixture heated under reflux for 3 days. 

On termination of the reaction, 20 litres of distilled water are 
20 added, and the mixture distilled until the alcohols are completely 
removed. 

The mixture is diluted to a final volume of 60 litres with water 
and heated until complete dissolution has occurred. 

25 

The disodium salt of the l,4~tmtanedisulptiooic acid obtained is* 
allowed to crystallise overnight at 4*C. 

The product is filtered off and washed with 10 litres of water. 

30 

The mother liquors are concentrated under vacuum to a volume of 
20 litres, and left to crystallise overnight at 4*C. 

The product is filtered off and washed with 4 litres of water. 

35 

The crystalline mass from the two flltrations is resuspended in 
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50 litr s f water and diss lved under hot c ndltions. 

The solution Is allowed to crystallise overnight at 4*C. 

5 The product is filtered off and washed with 5 litres of water. The 
butanedisulphonic acid sodium salt is dried under vacuum* 

A further product fraction is obtained by concentrating the mother 
liquors to 10 litres, and leaving this to crystallise overnight 
10 at A*C, then filtering off the product and drying it under vacuum. 

In this manner 25.2 kg of 1,4-butanedisulphonic acid disodium salt 
monohydrate are obtained (90 moles, 90Z molar yield). 

15 The product was identified by elementary analysis and corresponds 
to the formula C^HgO^Na^H^O: 



20 



25 



35 





ZC 


ZH 


ZS 


Calculated 


17.1 


3.6 


22.9 


Found 


17.1 


3.7 


22.9 



A column was prepared containing 200 litres of Amberlite IR 120 
resin previously activated with 6N HC1 until the disappearance of 
the Ha ion from the eluate, and washed with distilled water until 
the CI ion disappeared from the eluate. 



25.2 kg of 1,4-butanedisulphonic acid disodium salt monohydrate - 
are dissolved in 300 litres of water and fed to the head of the 
column. The eluate containing the 1,4-butauedisulphonic acid is 
collected, and the column is washed with water until the pH of the 
30 eluate has reached 4. 

It is diluted to a final volume of 900 litres to obtain a 0.2 N 
solution of 1,4-butanedisul phonic acid, which is used as such for 
the preparation of the corresponding SAMe salt. 



Operating in an anal g us manner but using 20.2 kg f l»3~dibromo- 
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pr mm starting Material, 900 litres of a 0*2 N solution f ~ 

1,3-propanedieulphoalc acid are obtained* 

Oslng 23 kg of l,S-4itetvpentane, 900 litres of a 0.2 H solution 
of 1,5-pentaaedlsuipboaic add axe obtained* 

Using 24*4 kg of l,5-^broeobex*ne» 900 litres of a 0.2 fl solution 
of 1,6-hexanedlsulptumic acid are obtained. 

Using 27.2 kg of 1,8-aihraooctane, 900 litres of a 0.2 N solution 
of 1 v S-octaxtedlsnlpheirix acid are obtained. 

Finally, using 30 kg of l,10-«iibro«odecane, 900 litres of a 0.2 H 
solution of ^ 1 v 10-decanedisolpbonic acid are obtained. 

EXAMPLE 2 

Preparation of the salt SAMe.1.5 Cl.A^botan edisulphonate) 
220 litres of ethyl acetate and 220 litres of water are added at 
aabient temperature to 1800 kg of yeast enriched with SAMe (6.88 g/kg) 
in accordance with Schlenk (Enaynologia 29 , 283 (1965)]. 

After energetic agitation for 30 minutes, 1000 litres of 0.35 N 
sulphuric acid are added, and agitation is continued for a further 
lj hours. 

The mixture is filtered through a rotary filter, which is washed 
with water to obtain 2800 litres of solution containing 4.40 g/1 of 
SAMe, equal to 99.5Z of that present in the starting idaterial. 

The SAMe solution obtained in this naimer (pH 2.5) is fed to an 
ultrafiltration plant using tubular Membranes with a 10,000 cut-off. 

The peraeate leaving the membranes is collected in a suitable vessel, 
vhereas the concentrate is continuously recycled to a final volume 
f 200 litres. At this point, distilled water is added and recycling 
is until the SAlto is completely extracted. 
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3500 litres f ultraf iltered lysate are obtained* which la adjusted 
t pH 5 by adding 2H NaOH* 

A column is prepared containing 400 litres of Amberlite CG 50 resin 
5 in H* form, vhich has been carefully washed with distilled water* 

The lysate is passed through the resin column at a rate of 800 1/h, 
kept constant during the entire procedure. 

10 400 litres of distilled water f 3200 litres of 0*1 M acetic acid, 
and 400 litres of distilled water are then passed through in 
succession. 

The SAMe is eluted with 800 litres of 0.2N 1,4-butanedisulphonic 
15 acid. The 800 litres of eluate obtained in this manner contain 
approximately 10 kg of SAMe* 

A column is prepared containing 400 litres of Amberlite XAB4 resin 
which had been previously activated with 800 litres of 0.1K NaOH 
20 and 800 litres of 0.1N H2SO4, and then carefully washed with distilled 
water* 

The previously obtained SAMe solution is passed through the column 
at a rate of 200 1/h, kept constant during the entire procedure* 

25 

400 litres of 20 mN 1,4-butanedisulphonic acid are then passed 
through. 

The eluate containing the SAMe (about 1000 litres contining 10 kg 
30 of SAMe) is collected* 

The solution obtained in this manner is fed to a reverse osmosis 
plant of the flat type using polyamide desalination membranes. 



35 



In this plant* the SAMe solution is concentrated to 80 litres 
containing 9.9 kg f SAMe. 
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S litres of a 21 solution of butanedisulpbonic add are added* 

Vie solution obtained in this Banner is fed to a spray drying plant 
fed with air at 160 # C. 

5 

The dry p ro duct is continuously extracted from the plant. 

18 kg of powdery prodnct are obtained, having the following composition 
on analysis: 
10 SAMe 54.91 
1,4-botanedisnl phonic acid 44.92 

H^> 0.22 

corresponding to the salt SAMe. 1,5 (1,4-butanedisulphonate). 

15 The prodnct is la the fon of a crystalline white powder soluble 

in water to 30Z by weight with the formation of a colourless solution, 
and insoluble in cannon organic solvents. 

Using thin layer chromatography in accordance with Anal. Biochen. 
20 4, 16-28 (1971), the product la found to be free from any impurity. 

Elementary analysis: 







ZH 


ZC 


ZH 


25 


Calculated 


11.6 


34.7 


5.1 




Found 


11.5 


34.8 


5.1 



the ultraviolet spectrum for the product shows an absorption maxima 
(in buffer of pB 4) at 258.5 nn, with - 193. 

30 

EXAMPLE 3 

Preparation of the salt SAMe. 1»5 (l»3-propanedisulphonate) 
The procedure of Example 2 is followed, but using 1,3-propane- 
dlsulphonic acid instead of 1 ,4-botanedisolphonlc acid. 

35 

17.45 kg f powder are obtained which on analysis shows the following 
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composition: 

SAMe 56.52 

l»3-pr panedi8ul phonic acid 43. 3Z 

H 2 0 0.22 



5 corresponding to the salt SAMe. 1,5 (l»3-propanedisulphonate). 

The product is in the form of a crystalline vhite povder soluble 
in water to 302 by weight with the formation of a colourless 
solution t and insoluble in common organic solvents. 

10 

Thin layer chromatography in accordance with Anal. Biochem. 4, 
16-28 (1971) shows that the product is free from any impurity. 

Elementary analysis: 
15 C 15 H 22 S 6 0 5 S.1.5 C 3 H30 6 S 2 





ZS 


ZC 


ZH 


Calculated 


11.9 


33.2 


4.8 


Found 


11.9 


33.1 


4.8 



20 The ultraviolet spectrum for the product shows an absorption maximum 
(in buffer of pH 4) at 258.5 urn with E u - 199. 

EXAMPLE 4 

Preparation of the salt SAMe. 1,5 (1.5-pentanedlsulphonate) 
25 The procedure of Example 2 is followed* but 1,5-pentanedisulphonic 
add is used in place of the 1 ,4-butanedisulphonic acid. 

18.5 kg of powder are obtained which on analysis shows the following 



composition: 

30 SAMe 53.32 

1,5-pentanedisul phonic acid 46.5Z 

H 2 0 0.22 



corresponding to the salt SAMe. 1,5 (1,5-pentanedisulphonate). 

35 The product is in the form of a crystalline white powder soluble 

in water t 30Z by weight with the formation f a colourless solution. 
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and insoluble la com orgastic solvents. 

T * lin ehroawtograpby in accordance with Anal. Biochea. 4, 16-28 

(1971) shows that tan product In free from any lapuzlty. 

5 

yinnirnry analysis I 







SB 


ZC 


ZH 




Calculated 


lli3 


36.2 


S.4 


10 


Found 


11.4 


36.2 


5.3 



Ihe ultraviolet S|«tuui for toe product (in buffer of pH 4) shows 
an absorption aarrlgaa at 258.5 an with - 188. 

15 EXAMPLE 5 

Preparation of the salt SAMe.1.5 (1.6-4>e«anedi re lphoiiate) 

Ihe procedure of Eaaaple 2 is followed, bat l,6-hexasedl8olphoaic 

acid is osed la place of. the 1 .4-botanedisul phonic acid. 

20 19 kg of powder are obtained which on analysis shows the following 
composition: 

SAMe 5X.8X 
1,6-hCTancdiaol phonic acid 48 Z 
HjO 0.2Z 
25 corresponding to the salt SAMe.1,5 (l # 6Hwxanedisolphonate). 

Ihe product is in the form of a crystalline white powder soluble 

in water to 302 by . weight with the formation of a colourless solution, 

and insolnble in cannon organic solvents. 

30 

thin layer chroaatography in accordance with Anal. Biochaa. 4, 16-28 
(1971) shows that the product is free froa any iapurity. 



35 



Elementary analysis! 

SAAV- 1 -* 
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ZN 


ZC 


ZU 


Calculated 


10.9 


37.6 


5.6 


Found 


10.8 


37.5 


5.6 



5 The ultraviolet spectrum for the product (in buffer of pH 4) shows 
an absorption maximum at 258* S rat with Ej^ » 182. 

EXAMPLE 6 

Preparation of the salt SAMe.1,5 (1,8-octanedisulphonate) 
10 The procedure of Example 2 is followed, but 1,8-octanedisul phonic 
acid is used in place of the 1,4-butanedisulphonic acid. 
20 kg of powder are obtained, which on analysis shows the following 



composition: 

SAMe 49.3Z 

15 1,8-octanedisulphonic acid 50,52 

HjO 0.2X 



corresponding to the salt SAMe.1,5 (1 ,8-octanedisulphonate) . 

The product is in the form of a crystalline white powder soluble 
20 in water to 30Z with the formation of a colourless solution, and 
insoluble in common organic solvents. 

Thin layer chromatography in accordance with Anal. Biochem. 4, 16-28 
(1971) shows that the product is free from any impurity. 

25 

Elementary analysis: 







ZN 


ZC 


ZU 




Calculated 


10.4 


40.0 


6.0 


30 


Found 


10.4 


39.9 


5.9 



The ultraviolet spectrum for the product (in buffer of pH 4) shows 
an absorption maximum at 258.5 nm with E,_ - 173. 



35 EXAMPLE 7 

Preparation f the salt SAHe.1,5 (l»10-dccancdisulphonate) 
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lhe procedure of BsmpU 2 is followed, bat 1.10-decai^edisulphotiic 
•eld is Md la place of the l,4-totaaedl*ulphonic add. 



21 kg of ponder are obtained which on analysis abowe the following 

46.8Z 

1 , lft -^aramdtTOlphnntt acid S3 Z 
■2° 0.2X 

corresponding to the .alt SANa.1,5 U.HWecanadisolpbonate). 

the product 1* in the for. of a cryetallioe white powder soluble 

ia water to 20Z by weight with the foraatioa of a colourless solution, 

and Insoluble ia fn ujji organic solvents. 

layer efaroa«tographr Is accordance with Anal. Biochem. 4, 16-28 
(1971) shows that the product is free froa any inpexity. 

Bleaentary analysis: 





ZB 


ZC 


ZU 


Calculated 


9.8 


42.3 


6.5 


Found 


9.9 


42.4 


6.5 



oltrariolet spectra, for the product (in buffer of pH 4) shows 
an absorption aexlana at 258.5 na with - 164. 

EXAMPLE 8 

Injectable pharmaceutical compositions containing S-adenosyl-L- 
aethloniae salts of a^selphonlc acids, with lysine as the buffer 
agent. 

a) « lyophiUsed vial contains} 

SAMe.1,5 (1,4— bntertpdi Bulphonate) 364 «g 

equivalent to SAMe loa 200 eg 

s solvent vial contains: 

Lysine base 150 ng 
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Water for injectable s lutl us 

quantity to make up to 3 ml 

a lyophilised vial contains: 

SAMe.1,5 (1,4-butanedisulphonate) 729 mg 

equivalent to SAHe ion 400 mg 

a solvent vial contains: 

Lysine base 300 rag 

Water for injectable solutions 

quantity to make up to 5 ml 

a lyophilised vial contains: 

SAMe.1,5 (1,4-butanedisulphonate) 1821 mg 

equivalent to SAMe ion 1000 mg 

a solvent vial contains: 

Lysine base 750 mg 

Water for injectable solutions 

quantity to make up to 10 ml 
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PATENT CLAIMS 

1* Stable Mulphu artsnonyl T. mnthlmrfnn (SAHe) salts charact riaed 

by the general formula: 

SAM(ua(CB 2 ) i| (S0 3 E) 2 (I) 
where n can vary from 1 to 2 and m can vary from 3 to 12. 

2* A process for producing stable sulpho-adenoayl-L-methionine 

(SAHe) salts corresponding to the general formula: 

SAMe,a(CB 2 ) i| (S0 3 H) 2 (I) 
where n can vary from 1 to 2 and m can vary fro* 3 to 12, 
characterised by : 

a) f*r*Tt t m "£ the starting yeast with SAMe; b) lyslng the cells 
and recovering a eolation rich In SAMe (cell lysate) ; c) prepurifying 
the cell lysate by ol traf Utratlon ; d) passing the prepurified 
lysate through a colon of weak add Ion errhnnge resin and elnting 
vlth the required dlsul phonic add; e) passing the eloate of said 
coition through a column of absorption resin and washing with the 
required dlsul phonic acid; f ) concentrating the eluate of the latter 
column by means of reverse osmosis; g) drying the concentrated 
solution* 

3. A process for producing stable SAMe salts as claimed in 
claim 2, characterised in that stage a) is effected by adding 
methionine to cultures of microorganisms such as Saccharomyces 
Carevlaiae, Torulopsls ntllis, Candida u tills. 

4. A process for producing stable SAHe salts as claimed in 
claim 2» characterised In that stage b) is effected by treating the 
*"Tichfr4 yeast firstly with a solution of water and ethyl acetate 
and then with sulphuric add of between 0.1H and 0.5M t and preferably 
of 0.35*. 

5. A process for produdng stable SAHe salts as claimed in 
claim 2ft characterised In that stage c) is effected by subjecting 
the cell lysate to ultrafiltration, using membranes with a nominal 
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cut-off of 10,000. 

6* A process for producing stable SAMe salts as claimed in 

claim 2, characterised in that stage d) is effected by passing 
the pre purified lysate through a column of weak acid resin (COOH) 
in H + form at a pH of between 3.5 and 7» and preferably pH 5. 

7. A process for producing stable SAMe salts as claimed in 
claims 2 and 6, characterised in that stage d) is effected by 
passing 8 aid prepurified lysate through said column at a rate of 
between 1 and 3 liquid volumes/hour per resin volume, and preferably 
at a rate of 2 liquid volumes/hour per resin volume. 

8. A process for producing stable SAMe salts as claimed in 
claims 2, 6 and 7, characterised in that stage d) is effected by 
passing said prepurified lysate through said column containing a 
resin quantity of between 10 and SO litres per kg of SAMe, and 
preferably containing 30 litres per kg of SAMe* 

9. A process for producing stable SAMe salts as claimed in 
claims 2, 6, 7 and 8, characterised in that in stage d) the SAMe 
is eluted with a 0.2N sulphuric acid solution* 

10* A process for producing stable SAMe salts as claimed in 
claim 2, characterised in that stage e) is effected by passing the 
eluate of stage d) through a column of absorption resin of Amber lite 
type, preferably Amberlite XAD4, at a rate of between 0.2 and 1 
liquid volume/hour per resin volume, and preferably at a rate of 
0.5 liquid volumes/hour per resin volume. 

11. A process for producing stable SAMe salts as claimed in 
claims 2 and 10, characterised in that in stage e) after the passage 
of the SAMe solution, said column is washed with a disulphonic acid 
solution until the SAMe disappears from the eluate. 

12. A process for producing stable SAMe salts as claimed in 
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claim 2, characterised la that stage f ) la ffactad by reverse 
u— nnla "* f«^g 'twi ll"* 4 " membranes f high ttaCl rejection* 
preferably f polyamlde type, 

13. A process for producing stable SAMe salta as claimed in 
dalxi 2, characterised in that stage g) la effected by drying the 
concentrated SAHe solution by atoadsation in a dumber fed with 
hot air. 

14. A process for producing stable SAtta salts as cla im e d in 
claims 2 and 13, characterised in that in stage g)» said solution 
la fed to said chamber at an SAMe concentration of between 100 and 
200 g/lft ernA preferably at a concentration of 120 g/1* 

1S # A process for producing stable SAHe salts as claimed in 
claims 2, 13 and 14, characterised In that in stage g), said hot 
air, preferably dehumidified, is fed to said chamber at a temperature 
of between 140* and 200*C and preferably at a temperature of 160°C, 
and leaves said chamber at a temperature of between 40* and 100*C, 
and preferably at a temperature of 60* C. 

16. Pharmaceutical compositions for parenteral use comprising, 
as active principle, SAHe salts of formula: 

SAMe.n(CB 2 ) a (S0 3 a) 2 (D 
where n is 1 or 2, and m la a whole number between 3 and 12* 
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PATENT CLARIS 

1. A process for producing stable sulpho-adenosyl-L-roethionine 

(SAMe) salts corresponding to the general formula: 

SAHe.n(CH 2 ) ffi (S0 3 U) 2 (I) 
where n can vary from 1 to 2 and m can vary from 3 to 12, 
characterised by: 

a) enriching the starting yeast with SAHe; b) lysing the cells 
and recovering a solution rich in SAHe (cell lysate); c) prepurifying 
the cell lysate by ultrafiltration; d) passing the prepurified 
lysate through a column of weak acid ion exchange resin and eluting 
with the required disul phonic acid; e) passing the eluate of said 
column through a column of absorption resin and washing with the 
required disulphonic acid; f) concentrating the eluate of the latter 
column by means of reverse osmosis; g) drying the concentrated 
solution* 

2* A process for producing stable SAKe salts as claimed in 

claim 1, characterised in that stage a) is effected by adding 
methionine to cultures of microorganisms such as Saccharonyces 
Cerevisiae, Torulopsis utilis, Candida utllis* 

3. A process for producing stable SAMe salts as claimed in 
claim 1, characterised in that stage b) is effected by treating the 
enriched yeast firstly with a solution of vater and ethyl acetate 

end then with sulphuric acid of between 0\1N and 0.5N, and preferably 
of 0.3SN. 

4. A process for producing stable SAMe talts as claimed in 
claim * t characterised in that stage c) is effected by subjecting 
the cell lysate to ultraf iltratl n, using r.eshranes with a nominal 
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cut-off of 10,000. 

S A process j or producing stable SAMe Baits as claimed in 

clai* 1, characttris d In that stage d) is eff cted by passing 
the prepurified lysate through a column of weak acid resin (C00H) 
in B* form at a pH of between 3.5 and 7 t and preferably pH 5. 

6. a process for producing stable SAKe salts as claimed in 

claims 1 and 5> characterised in that stage d) is effected by 
passing said pre purl fled lysate through said column at a rate of 
between 1 and 3 liquid vol unes /hour per resin volume, and preferably 
at a rate of 2 liquid volumes/hour per resin volume. 

7 m A process for producing stable SAMe salts as claimed in 

claims \ Sand *. characterised in that stage d) is effected by 
passing said pre purified lysate through said column containing a 
resin quantity of between 10 and 50 litres per kg of SAMe, and 
preferably containing 30 litres per kg of SAMe. 

Q, A process for producing stable SAKe salts as claimed in 

claims 1» 6 and characterised in that in stage d) the SAMe 
is elated with a 0.2K sulphuric acid solution. 

9. A process for producing stable SAMe salts as claimed in 
claim 1 , characterised in that stage e) is effected by passing the 
eluate of stage d) through a column of absorption resin of Amberlite 
type, preferably Amberlite XADA, at a rate of between 0.2 and 1 
liquid volume/boor per resin volume, and preferably at a rate of 
0.5 liquid volumes/hour per resin volume. 

10.. A process for producing stable SAMe salts as claimed in 
clains 1 and 9, characterised in that in stage e) after the passage 
of the SAMe solution, said colusn is washed with a dinulphonic acid 
solution until the. SAMe disappears from the eluate. 



IX A process for producing stable SAMe salts as claimed in 
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clair l t ci.arctctcriied in that Pia/e f) is effected by rcvers 
osmosis using desalination D>e^branes of high NaCl rejection, 
preferably of polyar.Ide type. 

12. A process for producing stable SAHe salts as claimed in 
claim 1, characterised in that stage g) is effected by drying the 
concentrated SAMe solution by atosvisation in a chamber fed with 
hot air. 

13. k process for producing stable SAMe salts as claimed in 
claims 1 and 12, characterised in that in stage g), said solution 
is fed to said chamber at an SAMe concentration of between 100 and 
200 g/l» and preferably at a concentration of 120 g/1. 

14. A process for producing stable SAMe salts as claimed in 
claims 1, 12 and 13, characterised in that in stage g), said hot 
air, preferably dehumidified, is fed to said chamber at a temperature 
of between 140* and 200*C and preferably at a temperature of 160°C, 
and leaves said chamber at a temperature of between 40° and 100*C, 
and preferably at a temperature of 60*C» 
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